A resolution before the Fifth International Congress on Animal Reproduction at Trento, Italy (1964) emphasized the need to develop practical methods for the control of cestrus and ovulation in farm animals, for better animal husbandry and for group artificial insemination of animals kept under ranch conditions, to produce synchronized births. Extensive studies of the hormonal control of ovulation have now led to the use of the ovarian and synthetic steroids, especially progesterone and the synthetic progestins, for the control of animal and human reproduction. Daily injections of progesterone have been shown to inhibit cestrus and ovulation in the cow until four to seven days after cessation of treatment (Christian & Casida 1948 , Willet 1950 , Trimberger & Hansel 1955 , Ulberg 1955 , Hansel 1959 , 1961 . This 'rebound' ovulation phenomenon was -not widely applied until the discovery of the orally active synthetic progestins had eliminated the need for injections.
The first successful synchronization of the cstrus cycle with synthetic progestins was obtained in cattle by Hansel & Malven (1960) and Hansel et al. (1961) using 6 methyl-17-acetoxy progesterone (Provera) ( Fig 1A) . The pioneerwork of Hansel and his colleagues was further developed by Zimbelman (1963) resulting in the introduction of Repromix (Upjohn), consisting of Provera in a soybean premix to be added to the cattle feed. After giving 180 mg Provera per day for eighteen days in the feed, synchronized cestrus and ovulation occurs between one and a half and five days after cessation of the treated feed. Zimbelman & Smith (1966) reported synchronization of cestrus and ovulation in cattle using melengestrol acetate (MGA, Fig 1B) at daily oral doses in the feed between only 0 25 and 8 mg per head per day. When given orally, MGA was three hundred to nine hundred times as potent as Provera but was only ten to fifteen times as active when compared by intravenous injection. Since MGA has only two to four times the potency of Provera in nonruminants, some biochemical change of the compound in the rumen may beresponsible for the increased activity in cattle. These differences, however, may only be a reflection of the different metabolic rates of degradation in the liver of the two species. The relative potencies of the two compounds at the active site is still unknown.
Similar studies have been carried out in the ewe, when injections of progesterone prevented ovulation and cestrus until three to three and a half days after the cessation of treatment (Dutt & Casida 1948 , O'Mary et al. 1950 , Hunter 1954 , Robinson 1954 , Hammond 1961 . Casida concluded that careful control of dose level and of' the decrease in progesterone in the blood was necessary to achieve normal cestrus and ovulation. When lower doses than the completely effective were used, cystic follicles resulted.
The first orally active synthetic stefoid to be used thus in the ewe was again Provera at daily oral doses of 40-75 mg (Evans et al. 1962 , Brunner et al. 1964 . The work of Gordon (1963) (1964) led to the introduction of Provera as a premix (Veramix, Upjohn) used in conjunction with gonadotrophin injections for the early breeding of ewes. Melengestrol has also been found effective orally at the low dose of 05 mg per ewe per day (Dziuk 1962) .
A new approach was introduced by Robinson (1965) who suggested that the oral route of administration was not practical in large flocks of freeranging ewes and developed the intravaginal polyurethane sponge tampon for introducing the drug. The tampons are impregnated with the progestin in a solvent of chloroform, ether or propylene glycol and after air drying the progestin remains as a fine crystalline deposit within the sponge. These tampons are inserted for eleven to seventeen days in the vaginas of the ewes using a special applicator. Upon removal of the tampons by pulling on an attached string left protruding from the vaginal entrance, cestrus and ovulation occurs within three to five days.
In collaboration with Shelton (1965) and others, Robinson screened many synthetic progestins for efficacy leading to the introduction of Syncromate (Searle) for the synchronization of aestrus and ovulation in ewes. The Syncromate tampons, impregnated with 30 mg SC 9880 ( Fig Ic) , are deposited in the vagina for seventeen days during the breeding season but for only twelve days during late ancestrus. CEstrus and ovulation occur within two to three days after removal of the tampons.
A serious disadvantage to this use of synthetic progestins in cattle and sheep is the lowered fecundity and fertility at the first synchronized cestrus. This reduced fertility may depend on the need for high quality inseminates (Robinson 1966 ), a desynchronization of fertilization by effects on gamete transport (Chang 1966) or changes in the physiology and biochemistry of the uterus or cervix affecting implantation of the egg.
Most of the studies into the mechanism of action of the synchronization of cestrus and ovulation with progestins have been done in the rat. It has been shown by Astwood & Fevold (1938) , van Rees (1959) , Hoffman & Schwartz (1964) , and van Rees & de Groot (1965) that progesterone injections (1-6 mg) elevate pituitary luteinizing hormone (LH) while decreasing the serum LH level, suggesting inhibition of LH release from the pituitary. Normal release of the folliclestimulating hormone (FSH) during injections of progesterone (1-6 mg) has been reported by Everett (1961) , Peterson et al. (1964 ), Rothchild (1965 , Kaufman & Rothchild (1966) and Bennett et al. (1967) . Recent work on the rat by Bennett et al. (1967) has shown that sub-optimal ovulation inhibiting doses of megestrol acetate (0 1 mg/kg/day given for fourteen days) increased the pituitary LH content but at the ovulation inhibiting dose (10 mg/kg/day for fourteen days) the LH content of the pituitary was below that of the controls. This observation may explain why the rebound ovulation does not occur immediately after cessation of progestin dosing since a time lapse would be necessary to produce sufficient LH from the pituitary for ovulation induction. Hignett (1966) has suggested a new approach to synchronization of cestrus in which the luteal phase might be shortened. He envisages a single treatment with a luteolytic agent which would actually bring about rapid involution of the corpora lutea to produce fertile cestrus in groups of animals within two or three days.
